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© Antihowling hearing aid. 

© To prevent howling a hearing aid (10), having a 
microphone (1). an amplifier (3) and a receiver (4) is 
further provided with a microphone (2) which is only 
sensitive to sound near to it The microphones (1 , 2) 
are connected to the amplifier (3) in anti-phase rela- 
tive to each other. 
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Antihowllng hearing aid. 



The invention relates to a hearing aid having a 
microphone, an amplifier, an input coupled to the 
microphone and an output coupled to a receiver, 
the hearing aid further having means for suppress- 
ing unwanted feedback phenomena in the hearing 
aid. 

Such a hearing aid is disclosed in USP 
4,440,982 (PHN 9977). In the hearing aid described 
there the feedback phenomenon is obviated by 
suspending the receiver in a special manner In the 
hearing aid housing. As a result thereof, the 
mechanical-acoustic coupling between the receiver 
and the microphone is interrupted as effectively as 
possible, namely by reducing the mechanical trans- 
fer between the receiver and the hearing aid hous- 
ing. 

it had however been found that at high gain 
factors of the amplifier a feedback phenomenon 
still occurs sometimes in the hearing aid. 

The invention has for its object to provide 
measures to obviate also In this case this feedback 
phenomenon in hearing aids in a simple and effec- 
tive manner. 

According to the invention, the hearing aid is 
characterized in that the means have a microphone 
which is only sensitive to sound close to it and is 
coupled to a second input of the amplifier, and that 
both microphones are coupled to the associated 
Inputs of the amplifier such that when the output 
signals of the two microphones are applied to the 
respective amplifier inputs, these output signals 
being produced by sound close to it. the amplifier 
does substantially not produce an output signal. 

The invention is based on the recognition that 
the feedback phenomenon can sometimes also be 
caused by a direct acoustic coupling between the 
receiver and the microphone of the hearing aid, for 
example due to the fact that the earmould in which 
the (in-the-ear) hearing aid is accommodated does 
not fit properly in the ear shell or in the auditory 
canal, or due to the venting ducts which are some- 
times provided in the hearing aid. When a (close 
talking) microphone is used, for example a "noise- 
cancelling" microphone or a pressure gradient mi- 
crophone, the signals which might be produced in 
response to the acoustic feedback when such a 
microphone is not present, are detected by both 
microphones and added together in anti-phase in 
the amplifier, and consequently are suppressed. 

For signals which come "from close by" (for 
example from the receiver) the combination of the 
two microphones and the amplifier has a suppress- 
ing character. The close-talking microphone is sub- 
stantially insensitive to "remote" signals. The hear- 
ing aid then operates in a normal manner, since the 



signals captured by said microphone are amplified 
by the amplifier and applied to the receiver. 

This realises an Improved suppression of feed- 
back phenomena. This means that higher gains in 
5 the hearing aid are made possible without howling 
occurring. 

For an adequate suppression, the hearing aid 
Is further characterized, in that each one of the two 
microphones is acoustically coupled to a sound 

to inlet aperture provided In the housing of the hear- 
ing aid, and that the two or more sound inlet 
apertures are made close to each other in the 
housing. Now, both microphones receive very simi- 
lar acoustic signals so that the suppression of 

is unwanted acoustic feedback signals is also im- 
proved. 

Preferably, a threshold circuit is arranged be- 
tween the microphone associated with the means 
and the amplifier. This means that only for signals 

20 having a value higher than a threshold value set In 
the threshold circuit, the threshold circuit transmits 
the signals to the amplifier. This actually means 
that the influence of the close-talking microphone is 
only noticeable at high signal amplitudes, that is to 

26 say the close-talking microphone "operates" only 
when it is really necessary, as howling can (will) 
occur only at high signal amplitudes. Put differ- 
ently: high signal amplitudes are generally char- 
acteristic of howling, so that In this manner an 

30 adequate detection of howling is possible. 

The hearing aid may further be characterized 
in that the two microphones are accommodated in 
a common microphone housing, that the housing is 
provided with two sound inlet apertures, one sound 

35 inlet aperture of which Is acoustically coupled to 
one side of the diaphragm of both microphones 
and the other sound inlet aperture is acoustically 
coupled to the other side of the diaphragm of the 
microphone associated with the means. In this 

40 manner as accurately a suppression of the feed- 
back phenomenon can be realised. 

it should be noted that the United States Patent 
4,456,795 discloses a hearing aid which also has 
two microphones. In that case no mention is made 

46 of suppression an acoustic feedback phenomenon 
by means of adding together the signals. In anti- 
phase, of the two microphones in the amplifier. 

Some embodiments of tine invention will now 
be described in more detail with reference to the 

so accompanying drawings, in which 
Fig. 1 shows a first. 
Fig. 2 a second, 

Fig. 3 a third embodiment of the hearing aid 
in accordance with the invention, and 

Fig. 4 shows an embodiment of a micro- 
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phone combination. 

Fig. 1 Is the electric circuit diagram of the 
hearing aid. The hearing aid may, for example, 
have the shape aa shown In Rg. 3. A behlnd-the- 
ear hearing aid 10, which generally Is in the shape 
of a banana, is then Involved. This should not be 
seen as a [Imitation. The invention is equaily ap- 
plicable to, for example irHhe-ear hearing aids, that 
is to say hearing aids which can be fitted in the ear 
cavity and/or the auditory canal. 

The hearing aid includes the customary micro- 
phone 1 which is coupled to an input in this case 
to the non-invertfng input of a (pre) amplifier 3. The 
output of this amplifier 3 is coupled to a receiver 
(loudspeaker) 4. The hearing aid has a second 
microphone 2 which Is coupled to the inverting 
input of the amplifier 3. 

The microphone 2 Is what is commonly re- 
ferred to as a close-talking microphone, i.e. a mi- 
crophone which is only sensitive to acoustic signals 
from close by and is insensitive to remote acoustic 
signals. 'This type of microphone is alternatively 
denoted a "noise-cancelling" microphone or 
"Nahbesprechungs" microphone. A pressure gra- 
dient microphone might be used for this purpose. 
Actually, an embodiment of such a microphone is 
an arrangement of two microphones close to each 
other and connected in anaphase. Such a micro- 
phone is already used in hearing aids, for which 
reference is made to said United States Patent 
4.466,795. 

The two microphones 1 and 2 are preferably 
arranged in close to each other the hearing aid, in 
such a manner that the sound inlet apertures of the 
two microphones are close to each other. This is 
necessary to ensure that substantially the same 
acoustic signals are applied to the two micro- 
phones 1 and 2 via the sound inlet apertures* 

Fig. 3 shows two sound inlet apertures 13 and 
14 which are arranged close to each other in the 
housing 10. 

The hearing aid shown in Rg. 1 operates as 
follows. Trie microphone 2 Is insensitive to the 
acoustic signals produced by a source remote from 
the hearing aid. The hearing aid then functions as a 
normal hearing aid. The acoustic signals received 
by the microphone 1 are reproduced by the re- 
ceiver 4 after having been amplified. 

For near by acoustic signals, for exam pie the 
acoustic signals from the receiver 4 which, If re- 
ceived again by the microphone 1, would cause 
howling, the microphone 2 Is indeed sensitive. Both 
microphones 1 and 2 now detect substantially the 
same signals, so that after the signals have been 
combined In the differential amplifier 2 these de- 
tected signals are suppressed. 

An improved circuit is the circuit shown in Fig. 
2, in which an additional element, more specifically 



a threshold circuit 5, is included between the mi- 
crophone 2 and the amplifier 3. 

Using this circuit 5. it is now possible to dis- 
criminate between desired "near" signals and un- 

6 wanted "near" signals. 

A desired signal is, for example, an intimity 
whispered into the ear of the person wearing the 
hearing aid. which is experienced as desired by 
this person wearing the hearing aid. Such a signal 

io usually has a small amplitude. The signal supplied 
by the microphone 2 will consequently have such a 
low amplitude that the threshold in the threshold 
circuit 5 is not exceeded. The person wearing the 
hearing aid will therefore hear the desired signal 

is which Is of course also detected by the micro- 
phone 1 . 

An unwanted signal is said acoustic feedback 
signal of such a high amplitude that the threshold 
in the threshold circuit 5 is exceeded, so that the 
20 suppressing action in the hearing aid is yet real- 
ised. 

The threshold circuit can be of a very simple 
structure. A controllable switch (not shown) can, for 
example, be provided In the lead from the micro- 
ns phone 2 to the Inverting input The signal from the 
microphone 2 is also applied to a mean value 
determining means (not shown), an output of which 
is coupled to an input of a comparator circuit (not 
shown). The threshold value is applied to a further 
oo input of the comparator circuit If the average value 
of the microphone signal exceeds the threshold, 
the comparison circuit supplies a control signal 
which is applied to the control input of the control- 
lable switch, in response to which the switch is 
35 closed. 

Fig. 4 is a very schematic view of a combina- 
tion of the two microphones 1 and 2. 

Only the diaphragms 1 1 and 12 of the respec- 
tive microphones 1 and 2 are shown. The 
40 mechanical-electric conversion is effected In known 
manner. An explanation thereof is not important, 
since here only the acoustic behaviour of the mi- 
crophones is involved. The microphone 1 Is, for 
example, a normal -pressure microphone. To that 
4$ end, the sound inlet aperture 13 is acoustically 
coupled to one side of the diaphragm 11. The 
space 16 at the other side of the diaphragm 11 is 
acoustically not coupled to the environment. The 
sound inlet aperture 13 is also coupled to one side 
so of the diaphragm 12 of the microphone 2. In addi- 
tion the sound inlet aperture 14 is acoustically 
coupled to the other side of the diaphragm 12. 



56 Claims 

1 . A hearing aid having a microphone, an am- 
plifier, an input coupled tot the microphone and an 
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output coupled to a receiver, the hearing aid further 
having means for suppressing unwanted feedback 
phenomena In the hearing aid, characterized In that 
the means have a microphone which is only sen* 
sitive to sound close to It and is coupled to a 
second Input of the amplifier, and that both micro- 
phones are coupled to the associated inputs of the 
amplifier such that when the output signals of the 
two microphones are applied to the respective am- 
plifier inputs, these output signals being produced 
by sound dose to It, the amplifier does substan- 
tially not produce an output signal. 

Z A hearing aid as claimed in Claim 1, char- 
acterized in that each one of the two microphones 
Is acoustically coupled to a sound Inlet aperture 
provided In the hearing aid housing, and that the 
two or more sound Inlet apertures are provided 
close to each other in the housing. 

3. A hearing aid as claimed in Claim 1 or 2, 
characterized in that one microphone is connected 
to an inverting input, and the other microphone to a 
non-inverting input of the amplifier. 

4. A hearing aid as claimed in Claim 1. 2 or 3, 
characterized In that the microphone associated 
with the means Is a "noise-cancelling " microphone, 
for example a pressure-gradient microphone. 

5. A hearing aid as claimed in Claim 1, 2, 3 or 
4, characterized in that a threshold circuit is ar- 
ranged between the microphone associated with 
the means and the amplifier. 

6. A hearing aid as claimed in any one of the 
preceding Claims, characterized In that the two 
microphones are Incorporated in a common micro- 
phone housing, that Che housing is provided with 
two sound inlet apertures, one sound inlet aperture 
of which is acoustically coupled to one side of the 
diaphragm of the two microphones and the other 
sound inlet aperture is acoustically coupled to the 
other side of the microphone associated with the 
means. 
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